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(57) Abstract 

Stable G-CSF preparations showing a residual G-CSF ratio of 90 % or more after a long-term storage test at 25 °C for 3 months; 
showing a residual G-CSF ratio of 90 % or more after a long-term storage test at 40 °C for 2 months; showing a residual G-CSF ratio of 
90 % or more after an accelerated test at 50 °C for 1 month; or showing a residual G-CSF ratio of 90 % or more after an accelerated test at 
60 °C for 2 weeks; and showing a ratio of the formation of the methionine residue-oxidized derivative of G-CSF of 1 % or less after an 
accelerated test at 50 °C for 1 month or after an accelerated test at 60 °C for 2 weeks. A method for inhibiting the formation of the 
methionine residue-oxidized derivative of a physiological ry active protein having methionine residues characterized by adding methionine to 
a composition containing this protein. 
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TTWcS3i££{H;&LTV>S (#fFSfl2 116 5 15* . 

G-csF\mtbx^mx'mm^n. a^A-A^fco, o. i~iooo 
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2 6-*f) . 

mimsfflt+zz.tiftftiiv&r)* v;uh-x. 77^-7, x^o-x. 

hl/An-XXtt7S/ttf*^WLfcG-CSF«IBI£J»»ffl ! b«*SnTVi* 
5 (#^¥8-5 04 7 84^) . 

0 nz^feitm t LTmarr s c t \zm v << o □ 5 
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■?tzt>*>. *s&m. 2 5x;-3*R&m&&t&mmz&tfzG-csFm? 

0X«±"r*3tf», 4 0r-2y£:6$&#t£&&£:}3tt5G-CSFB 
#^ 9 0 %&>±T'$>Z1)\ 50t-Ufl (SJ©Jnailt»ftK:^»t* G-CSF 

m?mi 9 0 x«±t»s*>, 6 0 x: - 2 M<Diraiifit&&K: g-csf 

25 W 9 0 %&±X& D> do 5 0 *C - 1 * S M®ffl3ttft&Xtt 6 0 *C - 2 

MP3<o;lra8ii&&£*ms g - c s f ©*^*^>^smfc#£f&W 1 %&TF 

^^G-CSF^J^g^T^. 
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bmc&7 ^ y bB«n^-ae;±a)7 s y # £ l < te? x-;u7 7 - >, 
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tj? u ~>x^ > v ;u k* >^ y /vus. t-- h , # u ->x^ u > y ;p e* 

5 >MJ*VX-K #U^'>X5 L l/>V;Uk*^>hUX^7^-h#co^'J^- 
+->x^l/>V;i/k*^>SgjteKxXT-;U ; #V***sX.9'l'>V)V\dy hrh7 

x^u>v;nf ^ hiiij»Kxxx;u • tfu^vx^^u^v^y;*^ 

^-hl|(D^U^'>X5 1 U'>^U-li»J>J!ga&S!XXx;P ; #Ux^U>^Ud 
10 -Jk>'^f7I/- M?©#Ux^>y»J □-MgBfc&XX^JU ; ^'Jt+yl 

? v > 7 v u ;ux— r;^©# u ->x^ u- > 7;u* ;ux-^;p ; # u sMps/ 
x^ >tf y ttz/-?u k >^ y n-jux-7;k # u ->x^ u >j :* 
=^->^otfi/>yotf;i/x-xJk #u^'>x^k>^u^^yDtri^>-fe 

15 # u ^->x?x i/>y-ji/7x-jn-T;^©^ u ^'>x5=- v>7)V*)v 

i/m (tf 'J ->x^ V fc T ~> U ->x^ 1/ >®<ft t: v ->?Eb ; 

# u ^x5=- u > v jnf ? h * y o y ^xt- v > 5 y n vmw> 

^ ; #ij^yXft/>7;'J >3?© # U^yxfk>7;U >R3M* ; * U 
20 **->X^U>Xx7U>Be75 H^©#»J^->X^l^>fijaf»7S K^©H 

l b 6 ~ 1 8 &*rrsfc© ; m-<*>Rwm*m. «*.tf-t^Mttw- 1 u >7A. 

^ U ;U£&:J- h U £A» * WiH&KW" h 'J tfAVO&JWK^ 1 0 ~ 1 8 <D 

Tfr^m&mrzTJWiffi&m. ; #y**vx^>7£u«$tf-h 

. lfl/>t+yF (DTOttiO^U&a* 2 ~ 4 T7 MJH©K^IflC 

25 o~i 8T^^#u^'>x^i/>7;Wux-^;n5!Eagm : ^yjwup 

^□A7iX7fJl'7-h , J l 7A^ 7;^;U*Oft*JR«C*«8'-l 8©7;p 
^7.;U*nA^KxXxJU*S ; ^»©#®ft£Sl WfctfU^X *'J-fe 
0U>flgK;X7^>^5XU>^(Dy^>^ , J>JlgK;^JI^l 2-1 8 
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l ^Rm£&m*-$ u ->x^ v y y ;u e * >iiifr&x7,x;n?& o . 

^{Cff^L^Ott^ijy^-h 2 0, 2 1, 4 0, 6 0, 6 5, 8 0, 8 1, 
5 8 5T&0. *t>« : ^L^©tt^Uy;i'^-h2 0&tf8 0T&5. 

CSF im»gfHC*rbT0. 0 0 0 1-1 0EfiSBT-&D, »^b<«G-CS 
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0 < C-2^rHfi^«#M^^i5^SG-CSF^#W9 0%J^±. «F*.b<. 
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$^9 0%F;L »^U<tt9 5%&L±-C$>Zib\ 6 CC- 2 9l8)©ttlSttKft 
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0 a«n^>-a^±©7 s y & t . B&7K&7 5 j e>gfcfns-S£U:©7 s 

jQ-fSCttfTi*. ^Ac^5 1 ^-> : S:^fiOTi)Jl<J:HckO> G-CSF©W 

10 #£0Si&fcft3rtenaofcott&fr>a«. g-csf©^^->ssic^t» 
$m $ ntz*?*~ >tm\K£ n^dttcto, g-csf©/ tt->nmm 
< t z tmmvtz. 

20 W#n?£3t#7t<5. 
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1M biJ4> ; ( I L- l~ I L- l Z1S.E) , nnx-fij 

(mfe^3 0--f!lStH^ (G-CSF) . T^07 7-v3 0--fiJSt 
(M-CSF) , «fi*/T^D77-5?nn--jW«H : f- (GM-CSF) . 
5 i'JXDJ^xf> (EPO) 30 , <>^-7in> ( I FN — a, 0, r^) , 
WM^RMT (TNF-a, T N F - 0 3?) . Transforming growth factor ( T 
GF), platelet-derived growth factor (PDGF), L I F (leukemia inhibitory 
factor) » oncostationM (OSM) „ migration inhibitory factor (M I F) , 
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H) > #XHJ>, -fel^^X nl/->7h*-X tfS'HJy* — f >bk*h 
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fgtt^T^KT&th <tO^L<«. G-CSF, X'JXP#X^>3?<D3 0 
20 X-j&|&B^£fc«PTH£jKU £*>£0f£L<fct G-CSF, XU7.n# 
>£fcft P T H €r^To 

25 wm 
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lOfltf g 






0 


SOag 


am 


U >ttffl»MCTpHfi. s 




lOOug 






6 


£2 


q lag 


•) >*« aacxpki s 




tOO tfg 


7i^JV77-> 




0 


SOag 


J 






tOOttg 


7iZ*77Z> 




0 




q lag 


'J >*« «tf CTpHi S 




100/1 g 


7x-^77-> 


7^7^t/ 


0 


SOag 


q lag 








7xZ^75-> 


7W*5> 


0 


SOag 


a lag 





tt. 10*483 (7 = 



■iLAiJaTLICTl 



1 7*ySU 
1 7**£> 


7-sya.i 

77l> 


0 


-7>— i — ;v 


a lag 




7^-> 




0 


50eg 


q lag 


"y^lWaljWfcTfrfiS 


| 7JW t -> 


a-f 


0 


Wag 


a lag 




1 7A^-> 


-f yo>f i/> 


0 


SOag 


q lag 




! 7^-> 


^*=> 


0 


50ag 


q lag 




I r^-v 




0 


SOag 


qiag 


■J >fttf **ltTpBt 5 


I 7^r> 


7x-^77-> 


0 




a lag 




1 7^-> 


:/□■)> 


0 


5te 


qiag 




1 




0 


SOag 


q lag 


•J^ttMS^kTpHas 


1 7JM*-> 


-fc0> 


0 


SOag 






1 7^-> 




0 


SOag 


qiag 




1 7/M^-> 


7X/1*4^ 


0 


SOag 


q lag 


»J>tt«flBWCTpa«.S 


1 y^-> 




0 


S62? 


qla^ 


*J >©ffl«»CTDttfi. S 



9) /alii:***) 





g-csf 


Phe 




Met 


Mannitol 


Poly8orbate20 


pHff«BW 




100/1 K 


lOmtr 


10m K 


0m K 


25mp 


0.1m K 


U >K»«aifc:TDH6.5 


3*8.35 


looa b 


lOmn 


lOmf? 




25mR 


0.1m R 


•J >fifi»«fflCT D H6.5 


6W.36 


100a k 


10m K 


10m R 




25m R 


O.lmK 
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F*!T2iIPBratf ; 5 orofiJBltrtT 1 ^3. 2yfl> 3^3; 4 0*0© 

5 mm&mm. Rzfxtam&mmz. imL©M*TiE*K:8#u teo*» 

AW 7^©G- C S F *^:*->gg&fc#£^£Tie<t>;S*£ 2 

10 

tt»tt, C4i£*B;*J^A (4. 6mmx2 5 0mnu 3 0 0t>^XhD-A) 

5/zgffiH5M£&AU 7-feh-hU;P©^7vX>ht<k0G-CSF^ai 
15 Si*. 2 1 5nm©MTfl^«K&ffiL*:. 

##ST$l;£LfcG-CSF^ft£JflV\ Tie<7)^cS^. 6 0 < C-2TO> 
Rtf5 Or-l^^P^JlO^^R^e 0 < CT2j§P«a&tfl$-3 ; 5 O'CTl*^ 
2*8. 3*3 ; 4CCT2^^> 4*/3> 6*3 ; Mtf£2 5*CT?3*3> 6 

*rn&ftistct2<oG-csF®&m&m?m (%) sstmufc. 

20 [3£ 1 ] 

<m«j«wofliaaoG-c s f^» 

(%) = x 1 0 0 

25 ^Ffe2 

IftRtt* C4lffi*7A(4. 6mmx 2 5 0mm, 3 0 0t>^7hD-A) 
M^^OTh^^7^-^{C«tOG-CSF*^b^BL^ G-CSF Met 

aaaMfcttswfcLfc. r-t h- h y ;n>^s>x> He* og-csf &i§m 
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ttm-zmizvtzG - c s ?&£itwmfG -csf Met ^mwtitmz tf 
-2wmzmi<K teco^hs^#. 6ot:-2m 5 or- l^p^ira 

jgm©G-CSF Me tSUHMMt£&¥ (*) &*ffiLfc. 
5 K2] 

G-CSF Met »*BMkflK4d£*(X) = 

(G-CSF Met »*BMfcflO 
■ x 1 0 0 

(G-CSF ^itm + (*HoM<& G-CSF <aS) 

io nmm i .-siphog-csf jwmskr »rra* 

*lk:l2fKO*apHT»l«Lfctt»lR^K»2&, 6 0*C-2M> Rtf5 
0 *C - 1 * /§ Nllltigttlt£fT? fem© G-CSF 1 lCs2«0^tJ; 

o urn Lfc. #e>nfcjg^^s 3 cssr. 
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im.i 

pH 7.4 


pH 6.5 


50*C-1 *Rffl 


97.7 


99.7 




95.8 


97.1 



pH7. 49&1S\Zit^X. pH6. 5£&t*T. R***V*f«-ftK±©5lcJ£ 

20 

«llCfB«©M75>'Kfe*lnLTP«Lfctt»3'-6 (G-CSFtll 
OO/ig) , *tftltt»7-10 (G-CSFtt2 5 0tfg) 60^-2 

25 ilia, Rzfsox:-i*nmmmm&zft^tc.&<DG-csF&&m$:jjmi\z 
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»41 



lOOugG-CSF ttWft 







tiW*.4 


tm.5 \ 






MttHl 


tO«g 


mmta 


lOng 




Sam 


asm 


10mg 


tOmg 


50tM*Jll§i 


72.9% 


84.8% 


82.4 % 


98.3% 


60*0-2 mm 


67.2% 


77.9% 


68.8% 


95.0% 



[155] 



10 





K**.7 


K».8 


tftft.9 


im.io 






lOmg 




10ag 




ISII&&D 




lOng 


lOag 


50*0-1 


76.6 % 


88.1 % 


96.3% 


99.7% 


60*C-2 jlffi 


74.0% 


78.1 % 


90.7% 


97.1% 



20 §£66013 : &m7S.;&<DG-CSFn&m\ZR&?$bW: (2) 

^1 {ClB®©#a7^yK^mJlDtTill!lL^li^l 1~2 0 (7$.;&1£ 

77>rt?*r>Wi. £W*5>SL -feUX hU^->, ^D->X 7X/t7^> 

25 7-M : ->£. 75/1*2 £LT75^X A'JX Of^X -fVP-fi/X 

hu*-x 7X/x^x&iWi^ ywftifrzma) 2\ 6 0T;-2ii 
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me] 







60rt>2iapd 




92.8% 


91.2% 


**h 12 


98.8% 


97. 5% 


K»- 13 


98.0% 


96.0% 




95.7% 


96.7% 


SW. 15 


95. 6% 


94.0% ! 


1***. 16 


88. 4% 


87.8% 




96. 4% 


90.7% 


! SW.18 


! 84.6% 


81.7% 


19 


95.0% 


95.3% 


I***. 20 


89.8% 


87.2% 







6<rc-2am 


SW-21 


89.0% 


84.4% 


«*K22 


88.9% 


86.5% 




96.3% 


96.2% 


3W.24 


88.5% 


89.3% 


3TO.25 


95.5% 


88.5% 


^W.26 


101.4% 


98.6% 


*».27 


97.0% 


95.7% 


5W.28 


89.4% 


82.5% 


SW.29 


90.9% 


71.2% 


«*K30 


89.2% 


85.2% 


fW-31 


90.6% 


87.3% 


K*K32 


94.0% 


88.6% 


SW.33 


90. 1% 


84.6% 



>t7)V ! ¥—>* 7x^77^>d:77A7^>S6. 7x^77=>t^V 
7x.~)U7y->t h V*->. 7x^77->i77^7=f>© 



7xz;i/77->10mg. 7Mr>10rag, ^ft->lrag^ 
25 G - C S Ftl* 1 1 0 0 u gRtf 2 5 0 y g ©ttfilC^^T. 6 0^7? 2 MR 
tfl*;§ ; 5 0tm 2>rR. 3>rft ; 4 0*07! 2 $-8. 4>!r£, 6<!r£ ; 
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G-CSF 
(^) 


60°C 


50°C 


40°C 


25°C 


2W 1 


1M 2 


1M 


2M 


3M 


2M 


4M 


6M 


3M 


6M 


100 


98.3 




99.9 


100.1 


95.9 


101.0 


100.0 


98.8 


97.0 


98.0 


250 


97.2 


945 


98.7 


98.0 


96.7 


99.4 


99.3 


98.1 


98.5 


100.6 



1: week 



2: month 

5:75/ g&»© G-CSF Met n&mm^mzR^r^ 

10 mg. lmg) 6 0 < C-2^inatiC^*fTo^tc±|H^2T5lifiLfe 

m^±E^j*2-eHifiUfc^nT h 9*7 A© 1 2 i^-r. 

^^->«aaDK» (K83 4) Tttlli§m^ttt:5 0 < C-l*S##& 
(DVvfnJC&trVT'feG-CSF Me t JKSttfls{*:©5fej«3&«***nfc^ 0. 
15 1 mg £U:©*^*->©SsUnlC<k 0 , £J8##&lc:*> G-CSF Met glSttfctt 

G-CSF Me tM»ft#*l»^fe2K:ia«©SCK:J:D#ffiU 





li**.34 
Met 0 mg 


B».35 
Met 0.1 mg 


tttt.36 
Met 1 


50'C-l^flra 


1J2 % 


ND. 


ND. 


60^-2 


1.7% 


ND. 


N.D. 



n.d. : fcWRJMsiT 

25 tiXDttf&Zyc&ZWmTZ Z. tIFCZit. 
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l~8 4^£*rr3/t^»M'tK K*;i^> (STFPTHtBSie) (W09 

014415 \z$m<D^m^m) &20011 g/num, /vmmsfco 
5 <D&m&<Dmmmi)n : B<Di& iotm9, a*** 3 7 3 9 ©#toj&£ 

3fc£*rau PTH»«ttw*«aitfc. 





PTH 




#uv;i^<-h-8 0 


PH 


Sfc83 7 


2 0 0m g/mL 




0.0 1% 


6. 5 


TO3 8 


2 0 0 tfg/raL 


0.01% 


0.01% 


6. 5 


t#B3 9 


2 0 0;* g/mL 


0. 1% 


0.0 1% 


6. 5 



10 



E©j:5icn«wfcw»LfcPTH«8»affl£, 5 o < c©miaertt3sr^ 

fflMZ* C 1 82»ffl*^A (4. 6mmx 2 5 0mm, 3 0 0t>^XhD- 

15 ^at^D'7h^7>f-j*fC<fcr)PTH^»$:a9^Ufc < , PTHtbT, 1 

0 it gffiiimt, 7-fe h-h U;KZ>^^X> HCck 0 P TH&*aS-fr, 

2 1 5 n m©»fiT4Wt*Wfcttm Ufc. 
*K**XfcL PTH*^ffc#©ia8NC, H3fcjKL-&£*3tK 8#B©^^ 

:*->B»*Wfc£nfcPTH, 1 8#g©^^->^S^m<b$tlfcPTH 
20 J&*&ffi£tt£. C©^DTh^A{C^T<i:*3D, PTH*©8#B©*^:t- 

>a££fttt«ftft:. &<fctf* PTH4>©1 8#@©^^^>^S^^m 

fta*. M4"v©^^^>©»{c#^«i^jpj^-c^s c t^snx^s. 

^«&R«UX«V>feV>c:i:%)t)*>S. -r&fcl3, Hffl4^©*^*->*iJD 
25 JCfcO, ^©fl^^Sf&lCtt^SSr-^-f, *>/t**4>©*?-*->»S» 



19 



WO 00/51629 



PCT/JP00/01160 



20 



WO 00/51629 



PCT/JPOO/01160 



1. 2 sx;-3*B&Mmu2m£.&n5G-csFm?m&9 o%u±-e& 

Zt>\ 4 Ot:- 2*fl«B«#10«K:£tt*G-C S F»#W9 0 
5 5 0X:-l^«MOlinaMafe«K:i5^*G-CSF»#W9 0XK± 

6 or-2HMOiniatt*«K:ii»t*G-CSFa#W9 0%&± 
Tf » 0 . AO5 0t:-Hfl BI©lllBitt»«Xti 6 0 *C - 2 )in®2ia%3ti*&K: 
* ^SG-C S Ffl)^f t-^SSK^^W 1 1 5CKTT*5 4 ££ftG- 

-csFsasd. 

3jSB 1 - C S F|3?PJo 

20 5. 7i-ji^77->« r;w^->Rtx/^->^tr^*^ilB*©G-c 

SF&3J. 

7 . &.te$mmmr&z>mim i ~ 6 © wrtt*fc:E*©G - c s fj»m. 

25 8. h«-;P*$^t-&^^l~7©^-fn^{CfBm©G-CSFSSl^i. 
9 . #MJS&&1£$ 6fc^tH»*51 1 ~ 8 CD^1*ftfrK:f2*S©G - C S FggFJ. 

i o. w# 'J yx^i/> v;i/ >7;i/^xxfJ^fe5i* 

^9|Bii©G-CSFS?PJ. 

1 1 . #®EH±W# U V;U^- h 2 0 Rtf /X« 8 0 1 0 tSM<D 
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G-CSFWH. 

12. pH))i5~71?$5i^l-l KD^-ftlfriZ&mOG-CSFmM* 

13. pH#5. 5-6. 8TS5i*ll 2 12^© G - C S F gl&J. 

14. pH#6. 5TfeS^*^l 3Em©G-CSFlSI^J. 

5 15. G-CSFifiCHOmmi>^M±^ntcG-CSF-C$>^m^mi^l4 
<D^-?ftfr\Ztm<DG- C S FSS#J. 

16. UvX tX^X 7;P^->> 7X/1^*>iL W*5>&, 

7XA^>J0>£/£3S*<fcOmm£-S£U:©7a/&^ EfcTk&T 

s y e> gfcrn-s -&eju© 7=ys?m. pH#5~7-efc5;:<h£#f& 

10 <h-r<5> 2 5X;-3*Z&M&&U!m:\Z&VZ>G-CSFm&mW9 0%EU: 
l?&2>i}\ 4 0 1- 2 y flSM#^i:*tt5G - C S 0 
±T&2>*\ 5 0X;-l>rfiffi<DmmUSk&iZ&VZG-CSFn&m&9 0% 

&s±-c&z>i)\ 6 ox:- 2mm<ommu^imiz^^G-csFm^^9 0% 
15 17. u> ? >» fcx3^>* t;p^->, 7x/^*>&* £Ow*a>BSa>e>j5£ 

£S*£9g«tt£-g£U:©7S/BI<!:» 7i-JP77->, hU^h77>R 
tXn-f z/>fr £f££gU; D 3fcrtt3-«£U©7 5 J mt-afr. pH*«5~7T 

2 5t:-3^flfi»l«#tt»«K:*^G-CSFa# 
$*«9 0%P;iT?$^ 4 0r-2*ES$##i*&&K:*5tt5G-CSFg| 
20 #W9 0 %EU:T&<53&\ 5 CC- 1 * J§M©floaKl*«K:*tt*G-C S F 
38#*d* 9 0 XH±T»4*, 6 0 *C - 2 ara©iDBK»&fc*5ttS G-CSF 
m?m* 9 0 XfiLhT**, &&&G-C S FKM. 

18. pH^6. 5TS^m^l 5 3U41 6K*l©G-CS F«*fl. 

19. *SMfc*^*->a*M*S£lftl'fc^ G-CSF*^b«W. 

25 2 0. ^^->itfl©-a£U:07 5 7 HHWt^5 L *->B6<b#: 
££f£Lfc^ G-CSF£j£fl3WiJ. 

21. ^jgfldBtbT, mnic^>/t^K^M^M^iHi 930*2 oiam 

(DG-CSF$]IWJ. 
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5 2 4. >/^St#. □□--fijaB^*^ttPTHTa5Slt*«2 2 

2 5. £.mfe&*>Mni)^ G-CSF> X'J^O#X5^>^fc«PTHT^ 
S»^2 2lHm©^S. 

io 2 5 ©wrnfr {cissiw^o 

27. ^^->^sswTs^s«tt^>/^^wia^w, &m$t&-zn 

2 8. *^*->£te<Z>-aEU:©7^y®£^ty, ^^->^S^WTS^ 

2 9. U>>>> fc7.3H?>, T;P^->, 

r^x>> ^n'jx ^u->x -tux m^*x>. 77/t7=f>. 
20 m©ia^. 

3 0. &feim£\sTfo<D?>n2m*^tz\,^t*®&t^%m?m2 8£ 
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